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CERTIFICATE OF FACSIMILE TRANSMISSION 

I liBiicb^ tcrufy thai ihis corrQ.panjQfiC£e is bciii|j nuiftOJult mm^nuBea 
ift t&R Uaitea Suiiss Paienjawj TraUeiiwrK' Office 

1/22/01 (J^lj^^f^^, 

Carol M. Brown 



SUPPLEMENTAL DECLARATION OF ROBERTA. HOUTCHENS, PH.D UNDER 37CJ.R 6 1.132 
Box AF 

Assisianr Commissioner for Patenis 
Washington, D.C. 20231 

L Roben A. Houichens, Ph.D., of 22 Briar Drive, Milford, Massachusetts 01757, declare 
as follows: 

A. I received my Doctor of Philosophy degree from Colorado State Universiiy in 
1980 m the field of biochemistry. 



B. 1 am Associate Director* Process Development, of Research and Development at 
Biopure Coiporation, Cambridge, Massachusens, where I have been employed 
since 1 990. My curriculum viiue is provided in Appendix L attached. 



C. 



My responsibilities include direction of research and process developraeni, 
specifically with regard to scale-up of centrifugation, ultrafiltration, 
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microfilnation and chromatographic separftrion processes associated with 
preparation qf hemoglobin solunons. I also am responsible for optimization of 
current manufaciuring processes, research into new manufacturing technologies, 
and scale-up and manufacture of chromatographic media associated with 
preparation of hemoglo]3in solutions, and packaging of deoxygenaicd hemoglobin 
soluiian:^. 



D. 1 have read U.S. patent application 09/348, 88L I understand the application^ the 
pending Office Action, dated November 7, 2000, and the issues relating to 
patentability presented by the Examitier in the Office Action for the invention 
claimed in the patent application. 



J-h:*vp r^^d ^r^A Tiitidpr^taTirf TT.S. S.334.903. issued to Nho. eial. US. 4.56L110. 

issued to Herbert, U.S- 4,826,955, issued lo Akkapeddi, ^fl/., U.S. 4.699,816, 
issued to Galli, and Dodrill, ei ai, "Bamer Coated Polyester Film for Healthcare 
Packaging," Conference Paper presenied at the "Polyester in Healthcare 
Packaging. " pp. 1-17. all of which were cited by the Examiner in the Office 
Action dated February 1 8, 2000. 

F. In reply to the Office Acnon, 1 hereby state the following as my opinion, as one 
who Is of al least ordinary skill in ihe an of packaging deoxygenated hemoglobin 
blood substitutes: 

L Because of a relatively high, affinity of deoxygenated hemoglobin for 

oxygen, comairnnent of the deoxygenated hemoglobin within a cransparenl 
overwrap th^t includes an ethylene vmyl alcohol layer as an oxygen barrier 
would cause the oxygen gradient across the transparent laminate overwrap 
to be maintained at a high level over an extended penod of time, relative 
to other liquids, such as water, that do not exhibit the same affinity for 
oxygen. 

2, Because of a relatively high affinity of deoxygenated hemoglobin for 
^^jKtSfrthe volume of oxygen that would permeate a transparent laminate 
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xnaiexial employed as an oveiwrap for deoxygenaied hemoglobin would be 
expected by one of ordinary skill in the an to be aignificaniiy greatcir than 
the amount of oxygen that would be expected to be transported across the 
same laminate when employed as an overwrap for a liquid, such as water, 
that did not exhibit the same affinity for oxygen as deoxygenaied 
hemoglobin. 

3 The demonstrated ability of the claimed method lo preserve a 

deoxygenaied hemoglobin blood substitute would not be expected by one 
of ordinary skill m the an from the observed oxygen permeability of 
ethylene vinyl alcohol because, mter alia^ deoxygenaied hemoglobin has 
an affinity for oxygen that would maintain an oxygen j^radient across the 
laminate over an extended period of time that is relatively high, as 

compared to oiher liquids. ^uCh as waittf, iliai do n ot e xhibit d ie same 

afSmiy for oxygen. 

4, Further to the statements made in my Declaration of August 17, 2000, it is 
my opinion that one of ordinary skill in the an would not expect to see the 
amounts of methemoglobin measured in the deoxygenated hemoglobin 
blood substitute stored in the manner described in Example 4 of the instant 
specification because of a relatively high affinity of deoxygenated 
hemoglobin for oxygen, 

5, Despite the known oxygen permeability of ethyicne vmyl alcohol, one of 
ordinary skill in the an would not expect to be able to maintain 

' substantially the deoxygenated state of a hemoglobin blood substitute by 
containing the deoxygenated hemoglobin blood substitute within an 
oxygen bamer film overwrap, wherein the oxygen hairier film overwrap 
includes a transparent laminate material that includes an ethylene vinyl 
alcohol layer and has an oxygen permeability of less than about O.Ol cubic 
centimeters per 100 square inches over 24 hours at 1 atmosphere and at 
room temperature. 
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One of ordinary skill in ihe aiT would not expect, in view of Nho, et al., 
Dodnll or Hong, er al, taken ei&er separately or ia combinaiion, to be 
abk to preserve deoxygenaied hemoglobm within an oxygen barrier film 
overwrap thai includes a transparent laminate material having an ethylene 
vinyl alcohol layer, and wherein the oxygen petineability of the laminate 
material is less than about 0.01 cubic centimeters per 100 square inches 
over 24 hours at 1 atmosphere, at room temperature, and at Q% relative 
humidity. 



1 funher declare that all statements made herein of my own knowledge are true and that 
all fstatcments made on infomwtioa or belief are believed to be true; and further ihar these 
sutements are made with the knowledge that wiUfUl false statements and the like so made are 
punishable by fine or imprisonment, or both, under § 1001 of Title IS of the Umted Stares Co4e, 
■andifaat'^ucfa-'vv^^ ma yje o pai di z e t h e v ali di ty of d ie atiplic auun or 

any patent issuing thereon. 




Ilobert A. Houtchens, Pb.D. 



Date 



^.-^ APPENDIX I ') 

Robert A. Houtchens, Ph.D. 



CURRICULUM VITAE 

Robert A. Houtchens, Ph.D. 
j^^^,,^_^,,,iJE^^ March 31. 1953. Denver. Colorado 

1 980 Ph D - Colorado State University, Biochemistry 

1975 B .S. - Colorado State University, Biochemical Engmeenng 

1997 2000 Associate Director, Process Development 

Research and Development 

Biopure Corporation, Cambndge, MA 

• 1994-1996 Technical Manager 

Research and Development 

Biopure Corporation. Cambndge, MA 

Responsibilities: Managem ent of research in process development and 
bioanalytical chemistry. 

1990- 1994 Senior Scientist' 

Research and Development 
Biopure Corporation, Boston. MA 

Responsibilities: Research in process development and bioanalytical chemistry. 

1986 - 1990 Project Leader , . u 

Agricultural Biotechnology Lab . . 

Dow Chemical Company. Midland, Ml 

o^wii-ri^c- ppqparch in the area of protein insect toxins. Construction of 
^tP-.'^^Sct tox^^^^ of iifgh purity insect toxins from venoms and 

SoTcrf s^Xsis^^^^^^^^^^ tnUls. ^Bioanalytical charactenzation of 
protein insect toxins. 
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DECLARATION OF ROBERT A . IIOirTCWENS. PH.D. ij j )ER 37 C.F.R. 6 1 . 132 



Assiscsnt Coinznisffioncr for Patents 
Washington, D,a 20231 

I, Robert A HouLchcns, Ph.D., of 22 Briar Drive, Milford, 
us follows: 

A. I received my Doctor of Philosophy degree from < 
1 980 in the Tiold of biochemistry. 



I am Associate Director, Process Development, 
Biopurc Corporation, Cambridge, Maasachu^eiU^ 
since 1990. My curriculum^ vitae ig provided in A}" 



ssachusetU 01757, declare 



State University in 



of i|:9earch and Dcvdopinern at 
vJtifre I have been employed 
ix T, attached. 



My responjibilitics include direction of research 
specifically wilh regard to scaJc-up of ccnlrifugatio 



Tocess development 
iltrafiltxalion, 
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microfiltration and chromatographic separation proc 
preparation of hemoislobTn solutions. T also aiw rcsp 
• cutrrat nufliurBcttiriiig processes^ reseurch into new 
and scalc*up and manufacture of chronijilxigraphic rri 
preporation of hemoglobin sulutions^ axid packaging 
solutions. 

Lhavc read U.S. patenL opplicatioQ 09/3^8,881. I uv 
pending Ofllcc Action and the issues relating to pm 
Examiner in the Offict Action for die invention cIj 

b. I tiavc read and T understand U.S, 3^234,903, issued 
issued 10 Hcrbcit, U.S. 4,826,955, isaraed to Akkapj 
issued to Galli, and Dodnll, f/ ai , "Barrier Coated 
Packaji^]^," Conference. Paper presented at the 'Ti 
Packaging; " pp. 1-17, all of which were cited by ih 
Action datisd February 1 8, 2000. 



Ill reply ro Ihc Office Aciion, 1 hereby state the folk 
who is of al least ordinary skill in the art of packogi 
blood substitutes: 



. Ej( ample 4 of tbe specification in the instani 
embodiment of (he claimed invention, wb 
was stored in a primary package of polyethj 
The primary packagp was overwrappcd in a 
that included a layer of ethylene vinyl alcohJiLl 
alcohol) sealed between Iwo layers ofpnly]' 
Example 4, the deoxygenatcd hemoglobin 
within the primary package and the tran 
stored at about 40''C in an aanosphere of 
(RH) for a period of about twelve months. 



|es associated with 
lible for oplimi^iation of 
ifacturing technologies, 
lia associated with 
dsoxygcnatod hemoglobin 



id the application, the 
ibtlity presented by the 
' in the patent opplicarion. 

^ho,erfrf.,U.3.4.56U]0, 
, era/., U.S. 4.699,816, 

ester Film forHealihcarc 
ster in Hcallhcarc 
xauiiner in ihc Office 



ig as my opinion, aa one 
deoxygcoated hemoglobin 



t apphcalion is one 
deoxygcnatcd hemoglobin 
e (2 mil) and nylon (2 mil). 
iiTsparcm laminate overwrap 
opolymer (ethylene viuyi 
ylcnc. As described in 
substitute, packaged 
laminate overwrap, was 
60% relative humidity 
concontrati'ong of varioTJ^ 
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componcnts wore rneasured initially, and ixt 
the twelve-month period. The results are sh! 
the spcdficatioa 

One of ordinary skill in Qic art would not ex 
methcmoglobin measured in the deoxygeiiat 
subs ri lute stored, in the manner described in 
one of ordinary skill in the art would not cx: 
hemoglobin bltx)d substinite stored in tlic p 
overwrapped with ct inmsparont laminaic pa 
4. and under the condilioaa set forth in Ex 
tnethcmoglobin content that was measured. 



One of ordinary skill in Ihc art wouJd cxpcc 
the overwrap, the xncthemogtobin content o 
blood substitute would approxiraatc lQ(m 
available ai tha conclusion of the twclve-m 

One of ordinary skill in Ifae ait would not 
film laminate that incliules an ethylene viny 
the cvciwap layer of Example 4, would 1 
to the level observed following storage ove 
under the conditions described. 

NeiLherNho, ct al. nor Herbert, taken cither 
would motivate one ordinary skill in the art 
employing an ethylene vinyl alcohol layer t 
hemoglobin blood substitxUc contained with 
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•month inteivais through 
11 in Table 4 at page 35 of 



:i to sec the amounts of 
hemoglobin blood 
ample 4. More specifically, 
thai the deoxygenatcd 
^ry package and 
ge ua described in Ejfample 
c 4, to have the 



I, without the presence of 
le deoxygenated hemoglobin 
pe hemoglobin content 
L period of testing, 

bi that an oxygen barrier 

oho I layer^ as employed in 
Lie percent mcthemoglobin 
period of twelve months 



barately or in corabination, 
nploy an overwrap 
ckage a deoxygenaled 
t prinutfy package. 



6. The permeability to cxygiDn observed under 
Ilxaniple 4, as evidenced by the percent ni,et 
hOTioglobiii solution titter twelve months of 



conditions described in 
loglobln found in the 
'age under the conditions 
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10, 



set forth, would be ujicxpcotcd to ono of 
or blood substitute packaging. 



Ford I ry skill in the art of blood 



Dodrill, et aL do not disclose wr suggest 
alcohol as a layer in an oxygen borri^r film 
hemoglobin in a primary packa.ge. Furtbcrj 
m nl, laken either separately or in combina^ 
invention of Ihc instant application. 



Applicants' claimed invention has demonstjyi : 
limit mctbcmoglobin content of the oxygen 
solution over a period of Iwolvo motiths at Mb 
humidity in the surrounding atmosphere. T 
to one of ordinary skill in the an in view nf 
and Nho, et aL, taken ficparaicly or in comt 
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emji < yment < 



of ethylene vinyJ 
rwrap for deoxygenalKd 
cither Dotlxill, et aL nor Nho, 
, suggest the claimed 



One of ordinary skill in the art would not 
Galli or Akkapeddi, et aL^ taken cither scp 
each other^ cr in combinalion with cither 
Dodrill, etal^ to obtain the mauh obscrvec 
barrier film overvrap that inciudds an ctfay 
preserve a dooxygenatcd hemoglobin blooi 
primary pactoige, aa shown in Example 4 



d an uncxpeclod ability to 
d hemoglobin blood 
Cand 60% relative 
result would bo unexpected 
taachinga of Dodrill, al 
tion. 



e* set, based on the icachiags of 
£ cly or in combination v/ith 

I ofNho.ei tf/. and 
\ employing an oxygen 
p vinyl alcohol layer to 
.bstitute conlained wilhi r) a 
e instant application. 



Bufiud on the teachings of Oallii Akkapcdd 
ct al , one of ordinary akill in the art woulc 
humidity employed in Example 4 would ci M: 
of the dooxygenatcd hemoglobin blood sul 
the 7.9% value measmied. 



t aL, Nho, ei al and Dodnll^ 
pect that the relative 
the methemoglobin content 
itltute to be much higher tloan 
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I further declare that all stetcmcata made herein of my own 
all statements made on infbnnation or belief are believed to be tru( 
statements are made with the knowledge that willful £alae statcmeij 
punishublc by fine or imprisonment, or both, under § 1001 of TitJ 
and that such willfel false slatemcnb, if made, may jeopardize the 
any patent issuing thereon. 



Date 
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owledgc arc true and that 
lid further that these 
and the like so niodd are 
of the United Slates Code, 
idity of the application or 
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(rOO 



APPENDIX I ) 
\^mU M g ^^^^^^ ^ Houtchens, Ph.D. 



CURRICULUM VITAE 

^^^g. Robert A. Houtchens, Ph.D. 

j^^^^^^ p,,.. nf T^irth: MarchSl. 1953. Denver. Colorado 

■ 1980 p]a.D.- Colorado State University, Biochemistry 

]p).(;iiicatlOTi' 

1975 B.S. - Colorado State University, Biochemical Engineering 

1997-2000 Associate Director, Process Development 
" Research and Development 

Biopure Corporation, Cambridge, MA 

ResDonsibilities- Direction of research in process development Scale-up of 
SfSS^trafiltration, microfiltration and chromatographic sepaxation . 
nrocesses Q^timization of current manufactunng processes Research into 
Sew maSifaSs technologies. Scale-up and manufacture of chromatographac 
STvSidation of process inactivationyremoval of potential viruses, TSE s. 

■ 1994-1996 Technical Manager 

Research and Development 

Biopure Corporation. Cambridge, MA 

Responsibilities: Man agement of research in process development and 
liioanalytical chemistry. 

1990- 1994 Senior Scientist 

Research and Development 
Biopure Corporation, Boston, MA 

Responsibilities: Research in process development and bioanaiytical chemistry. 

1986 - 1990 Project Leader 

Agricultural Biotechnology Lab 

Dow Chemical Company, Midland, Ml 

Responsibilities: Research in the area of protein insect toxins. Construction of 
b vbnd Ssect toxins, isolation of high purity msec toxms from venoms and 
dSon of synthesis of peptides models. Bioanaiytical characterization of 

protein insect toxins. 
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DOC!C£T N0. _U6l. 1027-064 



InreAppiictttioaofi 



Maria S. Oawryt, Robert A. Houtdiftiu and WitlUm Ugbt 



ApplicaiioD No.: 



10/018,599 



Filed (371(e)): 



May 22. 2002 



Confinnation No.: 
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For, 



PRESERVING A HEMOOLORIN BLOOD SUBSTITUTE WITH A TRANSPARBNT OV£RWRAP 



The owner, Biopure Corporotion of 100 percent ioterext in the inftUnt application hereby dusolitims, except as 
provided below, the terminal part of the statutory term of any patent (pr&iited on iha mKtant application, which would 
extend beyond the expiration date ofthe full Btatutory term defined in $5 U.$.C. 154 to 156 and 173, aa presently 
shortened by any terminal disclaimer^ of prior Patent Nos. d,2H8,027 and 6,271,35 J . The owner hereby agrees that any 
patent flo finated on the Instant application shall be enforceable only for and during nvoh period that it and the prior 
patent are commonly owned. This agreement rum with any patent granted on the inatant application and is bmding upoD 
the grantee, its sneccssors or assigns. 

In making the above diaclaimer, the owner doen not diaclaim the terminal part of any patent granted on the 
instant applieition that would extend to tho expiration date of the full irtntatoTy term as defined to 35 U.S.C. 154 to 156 
and 173 of the prior patent* as presently shortened by any terminal disclaimer in the event that it hter: expires for ihlLure 
to pay A maintoninca foe, \% hold unonforccablo, in found invalid by a court pf competent jnrisdlction, is statutorily 
disclaimed in whole or terminally disclaimed under 37 CFR 1 .32 1 . has all claims cancelled by a reexamination 
ccrtlfleatc, is reissued, or is in any manner terminated prior to the expiration of its fbll statutory tenn ai presendy 
shortened by any terminal disclaimer. 

The terminal diHelaimer fbo under 37 CFR 1.20(d} is enelDned. 

The underdgned Is empowered to act on behalf of the owner. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be trve; and fV^rther that these statements were made with the knowledge that 
willfbl false stBtomcntH and the like ao made are punishable by Itne or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such willfUl false statements may Jeopardize the)Mrlpity of the ajipUeatt^no^Dy 
patent issued thereon. y/^ / ^' /^y^ 
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STATEMENT UNDER 37 C.F,R> S iJ3()i) 



Tnventor(<?): MftTik S. Gawryl, Robert A. Houtehens gnd Williiim R, Light 



AppliGMtion NpTPatom No.: IO/OI8.S99 — — ^"ed mUc)): Mav22.2002 



For PRESERVTKQ A HEMOOLOBIN BLOOD SUBSTITUTB WITH A TRANSPARENT OVBR^y flAP 
BiPDurc Corponition a Comorttion 



{Hm ot Aikl|iw«) (Type Af Auljiut. B.i.. cviponllos. pailBinU^ univtMlty. jfHwramm a««iey, m.) 

s*Ht«» that it i« 

A. fX] thtt uMxignfio of the entire right, title and interest in the patent appUeotion identiiled above; or 

B. 1 ] an asRifinee toeether with [ ] oP khe entire right, title and interest in the patent appHoatioo identified 

above. 

The Tight, title and intcreit of the above*named Aaaignee in the patent applteatioo ideatiAed above Is eitabllched by virtue ot 

A. [X] Aa aflsignment flrom the Inventors) of the patent applieation ideatified above. The aislgnment was reeorded la the Patent 

aad Trademarle Office at Reel 011029 . Frame O5S3.0SS6 . or a copy thereof U attaohed. 

OR 

B. [ ] A chain of title firom the inventorCa) of the patent appllcatloa identified above, to the eurrent aa lignee as shown below: 



1. From:__ „ To: 



The document was reeorded In the United Staiei Patent and Trademark OiTiee at 
Reel . Frame > or a eopy thereof la attached. 



From: To: 

The document was recorded in tha United States Patent and Trademark Offlee at 
• Frame ^ , or a copy thereof ia attaehad. 



3. From: To: 



The document was recorded in the United Stitcit Parant and Trademaric Office at 
Reel _ ■ Frame , or q copy thereof ia attached* 

I ] Additional documents In tha chain of title are liitied on a supptcmeatal sheet. 
The onderslgaed (whos^tie ia aupplied below) is avthori^od'^ct oa behalf of^tieaaaigneo. 




g9ftttn<l9r wnd Yteg Clwlrman and pnief Teehn9i9gY officcy „ 
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